Thus the pairs (xl,x2)(x2'~)' ••• (x n _ l , x n ) are edges of G. The number of edges n-l is said to be the length of the chain. The chain i.s said to begin at xl and terminate at x n ' and is said to join xl and X n '
The graph G is said to be connected if for every pair of distinct vertices x and y, there isa chain beginning at x and terminating at y. For a connected graph the distance d(x,y) between two vertices x and y is defined to be the length of the shortest chain joining x and y.
For any two vertices u and v, 6. (u, v) (a l ) The number of vertices in G is n(n-l)/2.
(a 2 ) G is regular of valence 2(n-2).
(a, ) G is edge regular with edge degree n-2, i. e. ;. In this paper we consider the problem of characterization of tetrahedral graphs. A tetrahedral graph may be defined as a graph G whose vertices can be identified with unordered triplets on n s,ymbols, such that two vertices are adjacent if and only if the corres~onding triplets have two common symbols.
It is readily seen that G has the following properties:
(b l ) The number of vertices in G is n(n-l)(n-2)/6.
(b 2 ) G is connected and regular of valence 3 (n-3). (b 4 ) .6(x,y)==4 if a(x,y)=2.
In Section III we prove that for n > 16, the propert.. The proof is based on certain theorems regarding the existence or nonexistence of cliques and claws in edge-regular graphs, which are proved in Section II. These theorems generalize the previous work of Bruck [2J and (one of the authors) Bose [lJ. Other applications of these theorems will be given in subsequent communications.
II. Claws and Cliques in Edge-regular gra.phs.
1. In this section we shall consider a graph G which has the following properties: We define here some functions of the parameters r, k, a, and~,which plS\V an important role in subsequent developments.
(2.1.1) 7(r,a)
We shall denote as usual the cardinality of a set S by Is I. 
A clique I: of. G will be called a stand clique if it is both major and complete.
A claw (p, S] of G , consists of a vertex p , the vertex of the claw and a non-empty set S of vertices of G, not containing p, such that p is adjacent to every vertex in S, but any two verticel in Sare 'non-adjacent. The order of the claw i8 defined to be the number 8 = Is I.
In the next two paragraphs of this section, we obtain a number of theorems 
given in sUbsequent communciations. can be extended to a claw of order r.
If a claw of order r+l exists, putting s=r+l, we have fram (2.2.1), Hence f(O) > 0, which shows that there exists a vertex q in T, which is not adjacent to any vertex of S. If S* =SUq. we can extend the claw [p, S] to the claw [p,S*] of order s+1. If s+l < r we can continue the process till we arrive at a claw of order r.
Theorem (2.2.3).
Given a claw (p,S] of G of order r-l there exist at least k-r(~a) distinct vertices q of G such that [p,SUqJ is a claw of order r.
Putting s=r-l, in (2.2.5) we have ell,
7 is a claw of order r.
IKI~1 + k -r(r,a).
In , the hypothesis may be replaced by Corollary (2.3.1).
3. Lemma (2.3.1). If k > r (r;a) and if G has no claw of order r+l, Inl > k -r(r,a). Characterization of Tetrahedral Graphs
1.
As mentioned earlier in the introducation a tetrahedral graph G is a gra)!1~:hose vertices can be identified with the n(n-l)(n-2)/6 unordered trinlets on n symbols, such that any two vertices are adjacent if and only if the correspondingiriplets have a pair of common symbols. Then G clearly possesses tl1e rroperties (bl)-(bl~) given in Section I, paragraph 3. We shall here 2lrove that if n > 16, the converse also holds.
In the following lemmas G is a graph satisfying the conditions (b l )-(b 4 ), and such that n > 16.
If we set 7 = 3, K = n-2,a = 2,~= 3, then the conditions (b 2 Hence a clique K of G is a major clique if IKI~n-6, and if it is complete it is a grand clique. Since n > 16, the condition K >.max (p(r ,a,~) , p(r,a,~)] is satisfied. Hence from theorems (2.3.18) and (2.3.2C) we have:
Lemma (3.1.1). Any two adjacent vertices of G are contained in exactly one grand clique. Each vertex of G is contained in exactly 3 grand cliques,.
The unique grand clique containing any two given adjacent vertices x and y, may be denoted by K(x,y).
The null set will be denoted by ¢ .
The following six lemmas are directed towards proving that IKI = n-2, for any grand clique K in G.
Lemraa ( Thus, at least one Si-x, say Sl-x, has at least n-2 vertices, and therefore
Since IK-xl =n-2, it follows from (3.1.2) that lSI-xi + Is 2 -xl = 2n-7.
Suppose IKI = n-1, then from (3.1.1), IAI = 1. Hence, exactly one cliques, say Sl' containing x must intersect both of the other two grand cliques containing y and the other grand clique S2' containing x, must intersect exactly one of T l , T 2 , say T 2 •
Since IK-xl = n-4, from (3.1.2) we have Lemma (3.1.4). If K is a grand clique in G, then IKlf n-3.
Suppose IKI = n-3. Then from (3.1.1), IAI = 3, and one of the grand Consider the tvl0 vertices x and. zll in Sl' They are both adjacent to 18 1 1-2 other vertices in Sl as well as to y and z2l not in 8 1 , From (3.1.4) it follows that 6(x, Zll)~n-l, which contradicts (b 3 ).
It follows then, that one of Sl-x and S2-x has at least n~2 vertices. If
. /31-x I> n-2, then ISl' > n-1 and considering the vertices x and z we have --ã t most one vertex not in Sl adjacent to both. This is contradicted since z22 and y are adjacent to both. Ifl S2 1~n -1, the same argument can be applied to x and z22.
Lermna (3.1.5). If K is a grand clique in G, then IK If n-1. If K is a grand clique in G, then Lemma (3.1.6).
Lemma (3.1.7). If K is a grand clique in G, then IKI = n-2. This follows i.mmediate1y from lemmas (3.1.2)--(3.1.6).
Hence for one i , lSi-xi < n-4 and then \Sil < n-3. But by lemmas (3.1.2), (3.1.3), (3.1.4), we have IKI> n-2 for every K in G.
IKI f n • Suppose lKI = n, then IAI = 0 and hence Si n T j = ¢, (i = 1, 2,) (j = 1, 2,). Since IK-xl = n-1, from (3.1.2) we have Hence at least one of Sl-x andS 2 -x, say Sl-x, has at most n-4 vertices.
Thus Is 1 , < n-3 which contradicts at least one of the lemmas (3.1.2), (3.1.3), (3.1.4).
Suppose K 1 , K2, K3 all meet L, and Let· Yi = K i n L, i = 1, 2, 3.
From Lemma (3.1.1) the vertices Y i , i = 1, 2, 3 are all distinct. Let S., i = 1, 2, 3 be the third grand clique containing y. in addition to K ĩã nd L.
Suppose Si n K j f ¢, for some pair i,j, i f j, and let z = S1 n KjT hen, the vertices z, y. and Y k are such that, each of these is adjacent to both
. J x and y. but none contained in the grand clique K. containing x and Yĩ~. 
